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Listing of claims: 

1. (withdrawn) A compound of the formula ROCoHiSOaNMSO^R, where R is a C r C 5 
alkyl, R f is a d-C 8 perfluoroalkyl, Li, Na, H, and K, and M is selected from the group 
consisting of H, Li, K, Na, R' 3 NH+, or mixtures thereof, where R' is a C V C* alkyl 

2. (Withdrawn) A compound of the formula ROCgt^SO^'SO^ where R is a C r C s 
alkyl and R 1 is selected from Lhe group consisting of Li, H, K and Na ( and R f is a C r C a 
perfluoroalkyl. 

3. (Withdrawn) A sulfonimide bearing compound of the formula HCW^ fl ft 4 S0 2 NR 1 S0 2 K f 
where R 1 is selected from the group consisting of Ii, K, H, and Na, and R f is a C r C* 
perfluoroalkyl comprising, 

reacting ROC 6 H 4 S0 2 a where R is a C r C 9 alkyl with R,S0 2 NH 2 where Rf is any 
Ca-Cs perfluoroalkyl, and a base selected from the group consisting of 
Trimethylaraine, Triethylamine, Pyridine, Imidazole, Pyrimidine or mixtures thereof 
in the presence of a first solvent selected from the group consisting of Acetone, 
Acetonitrile, N,N-dimethylacetamide, N,N-dimethylformamide, Dimethyl sulfoxide, 
Hexamethylphosphoraniide, Nitromethane, Pyridine, Tetrahydrofuran or mixtures 
thereof to produce a first intermediate compound of the formula ROCoH^OaNMSOjR, 
where M is R^NH 4 *, whoro R' is a C r Q alkyl, 

reacting the first intermediate compound with an alkali metal salt selected 
from the group consisting of Lithium methoxide, Lithium ethoxide, Lithium tert- 
butoxide, Lithium phenolate, lithium hydroxide, Sodium nielhoxide, Sodium 
ethoxide, Sodium tert-butoxide, Sodium phenolate, Sodium hydroxide Potassium 
methoxide, Potassium ethoxide, Potassium phenolate, Potassium tert-butoxide, 
Potassium hydroxide or mixtures thereof in the presence of a second solvent selected 
from the group consisting of Methanol, Ethanol, Isopropanol, tert-Butanol, Acetone, 
Acetonitrile. N,N-dimethylacetamide, N,N-dimethylformamide, Dimethyl sulfoxide, 
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Hexamethylphosphoramide, Nitromethane, Tetrahydrofuran or mixtures thereof to 
produce a second intermediate of the formula ROC 0 H 4 SO a NMSO 2 R r where M is 
selected from the group consisting of Li, Na and K, R, is a C,-C, perfluoroalkyl, and R 
is a C r C s alkyl, 

reacting the second intermediate with an alkali alkanc thiolate selected from 
the group consisting of sodium ethane thiolate, lithium ethane thiolate, potassium 
ethane thiolate and mixtures thereof to produce a sulfonimide bearing compound of 
the formula HOC 6 H 4 S0 2 NMS02R ff where M is selected from the group consisting of Li, 
Na, H and K, and R f is a C r C a perfluoroalkyl. 

4. (Wilhdiiiwu) Au alkali sulfonimide bearing compound of the formula 
RQCeH^Cy^SOiRf where R and R % are the same or different and each of R and R 1 are 
selected from the group consisting of Li, Na, H, and K, and Rf is a C r C d 
perfluoroalkyl. 

5. (Withdrawn) The alkali sulfonimide bearing compound of claim 4 wherein R and R 1 
each are Na. 

6. (withdrawn)An amine terminated sulfonimide bearing compound of the formula 
H 2 NC 6 H 4 S0 2 NR 1 S0 2 R f where R 1 is selected from the group consisting of Li, Na, H, and 
K, and , Rf is a C r C 8 perfluoroalkyl. 

7. (Withdrawn) The amine terminated sulfonimide bearing compound of claim 7 
where R*is Na. 

8. (Withdrawn) A method of making an alkali phenoxy sulfonimide functionalized 
polyphosphazene comprising, 

reactmg a polyphosphazene of the formula (NPC1 2 ) a where n>_3 with an alkali 
oxide derivative selected from the group consisting of sodium p-methyl phenoxide, 
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lithium p-methyl phenoxide, potassium p-methyl phenoxide to produce a first 
intfirmftdiatfi of the formula l(NP(Clk(OC^«) 2 where n>_3, 

reacting the first intermediate with a second alkali salt R 1 OC B H 4 S0 2 NR , S0 2 R f , 

where R 1 is Li, K, or Na, and where, R, is a C a -C 8 perfluoroalkyl, to produce a 

second intermediate of the formula such as 

[NPfOC^SO^SO^JiOCcI^CHaJyCCl),.^]^ where R 1 is Li, Na, or K, and 

where R f is a Q-Cs perfluoroallcyl. 

reacting the second intermediate with a third alkali salt selected from the group 
consisting of HgCC^ONa, NaOCeH s , NaOCeH.CF^ LiOC 5 H 4 CH 3 , LiOC 0 H 3 , LiOC 6 H 4 CF 3J 
H 3 CC 6 H 4 OK, KOQELj and KOC a H 4 CF a to produce an alkali phenoxy sulfonimide 
functionalzied polyphosphazene of the formula such as 

[NPfOCBH.SOJSIR^O^fUOCeH^Hal^Jn, where , R,is a C,-C, perfluoroalkyl, and 
where R 1 is Li, K or Na„ 

lQ(canceled). The method of claim 9 wherein R 1 is Na. 

11. (canceled) A method of making a phenoxy sulfonimide functionalized 
polyphosphazene comprising 

reacting polyphosphazene of the formula (NPCb) ti, where n>3 with 
RIOG5H4CH3 and R 1 OC6H 4 S02NR 1 S02Rf where R 1 is selected from the group consisting 
of Na, K and Li and , Rf is a Q-Q perfluoroalkyl, to produce a reaction product, and 
reacting the reaction product with WOCcHtCHz where R* is selected from the group 
consisting of Na, K, H and Li to produce an alkali phenoxy sulfonimide functional zied 
polyphosphazene of the formula [NPfOCeH^SQ^ 

12. (canceled)The method of claim 11 wherein R 1 is Na. 

13. (canceled)A sulfonimide functionalzied polyphosphazene homopolymer of the 
formula |NP(OCoH4S02NR2S02R/)2]ii where R* is selected from the group consisting of 

4 



PAGE 4/25 t RCVD AT »12f2006 2:07:59 PKI [Eastern DayGght Time] ^ SVR:USPT(KEFXRF-3/1 ^ DfOS:27%300 ft CSO:6108179197 g DURATION (mnHss):074)6 



05/12/2006 13:09 6106179197 LAW.OFFICES PAGE 05/25 



Li, Na, H and K 

14. (canceled) The homopolymer of claim 13 wherein R x is Na. 

15. (canceled)A method of manufacture ot a sullonmide functionalized 
polyphosphazene homopolymer of the formula [NP(<XiH4SQ2NR 1 S02Rf)2]n where Ri is 
selected from the group consisting of Li, Na, H, and K and , Rf is a Q-Cb perfluoroalkyl, 
comprising, 

reacting (NTCL)iv where n£3 with R 1 CX^H 4 NR 1 S02Rf where R 1 is selected from 
the group consisting of Li, K and Na and , Rf is a d-Q perfluoroalkyl, at a temperature 
of about 60 °C to about 200 °C at a pressure of about ambient to about 12 bar for about 
12 hours to about 40 hours. 

16. (canceled)The method of claim 15 wherein R 1 is Na. 

17. (canceled) A phenoxy sulfonimide functionalized polyphosphazene copolymer of the 
formula [NP(ZR2) x (ZC6H4S02NR 1 S02Rf)2-xliv where , Rf is a Ci-Cs perfluoroalkyl where 
R 2 is selected from the group consisting of -CHbOHb/ -QH4CH3, - 
CH^CHzOCHzCHzOCHs, -OfcCHzOmP, -C^COOPr, -CHzCFa, - 
CH2CF2OCF2CF2OCF3, -C5H4CF3, -G5F5 , and mixtures thereof, Z is O or NH, and R 1 is 
selected from the group consisting of Na, Li, H, and K. 

18. (canceled)The copolymer of claim 17 wherein R 2 is -C6H4CH3, and Z is -CK 

19. (canceled)The copolymer of claim 17 wherein R 1 is Na. 

20. (canceled) A method of making a phenoxy sulfonimide functionalized 
polyphosphazene copolymer of the formula [NP(ZR 2 ) x (ZC6H4S02NR t S02Rf)2-x]n, 
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where , Rf is a Q-Cs perfluoroalkyL where R 2 is selected from the group consisting of - 
CHsCHs, -CbHaCH* -CHaT.H20CH2CH20CH3, -CH2CH2OTHP where THP is 
tetrahydropyranl, -C^COOPr, -CH2CF3, -CH^F^DCFaCFzOCFa, -Q^CF^-QJFs.Z is 
O or NH, and R 1 is selected from the group consisting of Na, Li and K, comprising, 

reacting (PNOb)*, where rts3 with a first amount of compound of the formula 
R 3 R 2 where R 3 is selected from the group consisting of -NaO, -LiO, -KO, NH? or 
mixtures thereof, R 2 is selected from the group consisting of -CH2CH3, -C6H4CH3, 
-CH^H 2 OCPi 2 CH20CH 3/ -CH2CH20THP where THP is tetrahydropyranyl, - 
QH^COOPr, -CH2CF3, CHzCFzOCFzCFzOCFs, -C^CF d , -CbFs, or mixtures thereof, 
with a second amount of a compound of the formula R 2 C6H4902NHS02Rf where Rf is a 
Ci-Cg perfluoroalkyl, where R 2 is selected from the group consisting of -NaO, -LiO, - 
KO, NH or mixtures thereof, at a first temperature of about 60 °C to about 200 °C to 
produce a reaction product 

reacting the reaction product with R 9 R 2 at a second temperature of 60 *C to about 
200 °C at a pressure of about 3.5-4 bar. 

21. (canceled)A haloalkoxy sulf onimide functionalized polyphosphazene of the formula 
(NP(OCH2(CF 2 )4H)2)x (NP(OCH2(CF2)4H)0C6H4SO2NR 1 S02Rf)(i-x) where Ri is selected 
from the group consisting of Na, Li, H, and K, and where Rf is a Ci-Q perfluoroalkyl. 

22. (canceled)The haloalkoxy sulf onimide functionalized polyphosphazene of claim 21 
where R 1 is Na. 

23. (canceled) A method of manufacture of haloalkoxy sulfonimide functionalized 
polyphosphazene of the formula 

[NP(OCH2(CF2)4H)x (OQH4SO2N R 1 S0 2 Ri) 2 -x] n where R* is selected from the group 
consisting of Na, Li and K and , Rr is a Cx-C$ perfluoroalkyl, comprising, 

reacting (NPCbJn, where n^3 with an alkali fluoroalkoxide selected from the 
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group consisting of NaOCH 2 (CF 2 )4H, NaOCIJzCFa, NaOCH2GF 2 OCF2CF20CF 3 
LiOCH 2 (CF 2 )4H, T .iOCHaCFs, UCX^CTaOCFaCFaDCF^ KOCHzCCFz)^ KOCH2CF3, 
and KOCH2CF2OCF2CF2OCF3 to displace about 50% of the CI in the (PNd 2 )n, where 
n^3 to form a first reaction product, 

reacting the first reaction product with an alkali phenoxy sulfonmide of the 
formula R 1 OC6H 4 S02NMS0 2 Rf where R* is selected from the group consisting of Nfa, T,i 
and K to produce a second reaction product, 

reacting the second reaction product with an excess of an alkali fluoroalkoxide 
selected from the group consisting of NaOCH 2 (Cr2) 4 H / NaOCI I2CF3, 
NaOCH2CF20CF2CF20CF3 , LiOCH 2 (CF 2 )4H, UOCHzCFs, UOCH^ttX^CFiQCFi, 
KOCH 2 (CF 2 )4H / KOCH2CF3, and KOCH 2 GF 2 OCF2CF2CX3 7 3 to produce a haloalkoxy 
sulfonamide functionalized polyphosphazene of the formula 

fNP(OCH9(CF*)*H) 2 )x (CK26H4S0 2 NRiSOaRf) 2 . x ]„ where Rl is selected from the group 
consisting of Na, Li and K and Rf is a Q-Cs Perfluoroalkyl,. 

24. (canceled)A blend of sulfonamide functionalized polyphosphazene comprising a 
sulfonimide funtionalized polyphosphazene and another polymer selected from the 
group consisting polytetrafluoroethylene (PTFE), polyvinylidene fluoride (FDVF), 
polyvinylidene fluoride-co-hexafluoropropylene (PVDF-HFP), polystyrene (PS), 
polybutadiene (BR), polyvinylidene chloride (VDC), polymethyl methacrylatc (PMMA), 
polyvinyl alcohol (FVAL), polyvinyl acetate (PVA), polyphenylene oxide (PFO), 
polyether ether ketone (PEEK), polyethylene terephthalate (PET), polybutylene 
terephthalate (FBI), polycarbonate (PC), polyether sulfone, polybenzimidazoles (PM), 
polydimethyl siloxane, polyphenylene sulfide (PS), polypyrrole, polyphenylene, 
polyaniline, poly(bis(pentoxy)phosphazene), poly(bis(phenoxy)phosphazene), 
poly((methoxyethoxyethoxy)(m-mettiyl phenoxy)phosphazene), styrene-acryloiutrile 
copolymers (SAN), AaylonitirUc-butadicnc-styTene terpolymers (ABS) and ethylene- 
methacrylic acid copolymer. 

7 
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25. (canceled)A blend of claim 23 where the non-phosphazene polymer is 
polyvinylidene fluoride. 

26. (canceled) A composition comprising a sulfonmide functionalized polyphosphazene 
polymer and an additive selected from the group consisting of examples such as 
additives such as carbon black, graphite, platinum, rhuthenium, silica, montmorillonite, 
clay, titanium dioxide, zirconium oxide, phosphoric acid, phosphotungstic acid, 
silicomolybdic acid, phosphomolybdic acid, salts such as CF3S02NLiS02CF3, 
hexaphenoxycyclotriphosphazene, 

di(m-methylphenoxy)tetra(trifluoroethoxy)cyclotriphosphazene, plasticizers such as 
methanol, ethanol and hexane, cross-linkers such as diamines. 

27. (canceled) A membrane comprising a sulfonimide functionalized polyphosphazene 
of the formula [NP(rc*H^ where R 1 is Li, Na, K or H 
and Rf is a Q-Q perfluoroalkyL 

28. (canceled) A membrane comprising a sulfonmide functionalized polyphosphazene of 
the formula [NP(ZR^x(ZCsH4S02NRiS02R3)2-xJiv where R* is Li, Na, K, or H, Z is O or 
NH, and R 2 is an alkyl, aryl, fluorinatcd alky, pcrfluorinatcd alkyl, fluorinatcd aryl, 
functionalized alkyl or functionalized aryl and Rf is a Q-Q perfluoroalkyL 

29. (canceled) The membrane of claim 26 wherein the polyphosphazene is cross linked. 

30. (canceled)The membrane of claim 27 wherein the polyphosphazene is cross linked. 

31. (canceled)The membrane of claim 28 wherein the polyphosphazene is cross linked. 

8 
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32. (canceled) A fuel cell comprising a membrane of a polyphosphazene of the formula 
[^(ZR^ x (ZC6H4SCbNRiS0 2 Rf)^x]^ where R* is Li, Na / K, or H, Z is O or NH, and H? 
is an alkyl, aryl, fluorinated alkyl, perfluorinated alkyl, flourinated aryl, f unctionalized 
alkyl or functionalized axyl, Rf is a Q-Q perfluoroalkyl, and where the 
polyphosphazene is cross linked or uncross-linked. 

33. (canceled) A fuel cell comprising a membrane of a polyphosphazene of the formula 
[NP(OC6H4S02^ where is a Ci-Cg perfluoroalkyl, where 
the polyphosphazene is cross linked. 

34. (canceled) A method of making a lithiated phenoxy sulf onimide functionalized 
polyphosphazene JNP(OR^x(OC6H 4 S02NnJS02Rf)2-x^ where Rf is a Q-Q 
perfluoroalkyl and where R5 is an o%o-oxy stibstituent selected from the group 
consisting of -^CH^OCHsCHtCCH^ -CH2CF2DCF2CF2OCF3, - 
CH2CH2OCH2CH2CXIH2CH2OCH3 comprising, 

funning an aqueous, acidic solution of [^(OR^x(OC6M4S02NHS02Rf)2-x]n and 
subjecting the solution to dialysis against a LiCl solution. 

35. (canceled)The method of making the copolymer in claim 34 where R 5 is 
-OCHzCHzOCHzCHzOCHs and the polyphosphazene has the formula 
[NP((X^2CH20CH2^ where Rf is a G-Ca 
perfluoroalkyl. 

36(withdrawn). The method of claim 8 wherein R 1 is Na. 

37(withdxawn). A method of making a phenoxy sulfoninxide ftractionalized 
polyphosphazene comprising, 

. reacting polyphosphazene of the formula [NPC1J at where n> 3 with 

9 
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R'OC^CH, and R 1 0C 6 H 4 S0 2 NR l SO 2 R, where R 1 is selected from the group consisting 
of Na, K and Li and , R, is a C t -C a perfluoroalkyl, tn produce a reaction product, and 
reacting the reaction product with R'OCel^CHa where R 1 is selected from the group 
consisting of Na, K, H and Li to produce an alkali phenoxy sulfonimide functionalized 
polyphosphazene of the formula [MP(OC 0 H 4 SO 2 NR , SO i R l ) 3( (OC B H 4 CH,) 2 . x J ll . 

38(withdrawn). The method of claim 37 wherein R 1 is Na. 

39(withdrawn). A sulfonimide functionalzied polyphosphazene homopolymer of the 
formula INPfOC^SC^NR^OjRflJa where R l is selected from the group consisting of 
Li, Na, H and K. 

40(withdrawn). The homopolymer of claim 39 wherein R*is Na. 

41(withdrawn). A method of manufacture of a sulfonmide functionalzied 
polyphosphazene homopolymer of the formula [NP(OC B H,S0 2 NR 1 S0 2 R { ) 2 ] n where R 1 is 
selected from the group consisting of Li, Na, H, and K and , R, is a C r C 6 
perfl.ii.oroalJc.yl, comprising, 

reacting (NPC1 2 )», where n>3 with R'OCeH^NR'SOzR, where R 1 is selected from 
the group consisting of Li, K and Na and , R, is a G l -C 8 perfluoroalkyl, at a 
temperature of about 60 °C to about 200 °C at a pressure of about ambient to about 12 
bar for about 12 hours to about 40 hours. 

42. (withdrawn) The method of claim 41 wherein R' is Na. 

43(amended). A phenoxy sulfonimide functionalized polyphosphazene copolymer of 
die formula [NP(ZR*) x (ZC 6 H 4 SO J NR 1 S0 2 R f ) 2 . x ] n , where , Rf is a 0,-0, perfluoroalkyl, 
where R J is selected from the group consisting of -CH 2 CH 3 , -C 6 H 4 CH 3 , 
-CHjCHjOCI^Cf^OCH,, -CI^C^OTHP, -C^COOPr, -CH 2 CF a , 

10 
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-CH 2 CF 2 OCF 2 CF 2 OCF 3 , -C fl H 4 CF 3 . -C 9 F 3 , and mixtures thereof, Z is O or NH, and R' is 
selected from the group consisting nf Na, U, H, and K gag where THP is 
tetrahydropvranyl . 

44(original). The copolymer of claim 43 wherein R 2 is -C 6 H 4 CH 3 , and Z is -O-. 

45(original). The copolymer of claim 43 wherein RHs Na. 

46(original). A method of making a phenoxy sulfonimide functionalized 
polyphosphazene copolymer of the formula [NP(ZR 2 ) x (2C B H 4 SO z NR 1 SO I R f ) 2 . x ] n , 
where , is a C r C 8 perfluoroalkyl, where K* is selected from the group consisting of - 
CrLCH 3 , -C 0 H 4 CH„ -CHjCHiOCrLClL.OCH,. -CH,GH a OTHP where THP is 
tetrahydropyranl, -C^COOPr, -CH 2 CF„ -CH z CF 2 OCF 2 CF z OCF 3 , -C ? H,CF St -CyF s .Z is O 
or NH, and R 1 is selected from the group consisting of Na, la and K, comprising, 

reacting (PNCl 2 ) a , where n^3 with a first amount of compound of the formula 
R 3 R 2 where R 3 is selected from the group consisting of -NaO, -LiO, -KO, NH 2 or 
mixtures thereof, R 2 is selected from the group consisting of -CH 2 CH a , -C^CH,, 
-CH 2 CH 2 OCH z OT 2 Oa-I 3 ,-CH 2 CH 2 OTHP xvhere THP is tetrahydropyranyl, -C B H«COOPr, 
-CH 2 CF 3 , -CH 2 CF 2 OCF 2 CF 2 OCF 9 , -C^CF,, -C 6 F S , or mixtures thereof, with a second 
amount of a compound of the formula R z C 6 H 4 S0 2 NHS0 2 R f where R, is a C^C, 
perfluoroalkyl, where R 3 is selected from the group consisting of -NaO, -LiO, -KO, Nil 
or mixtures thereof, at a first temperature of about 60 °C to about 200 "C to produce a 
reaction product, 

reacting the reaction product with R 3 R 7 at a secund temperature) uf 60 "C tu 
about 200 °C at a pressure of about 3.5-4 bar. 

47(withdrawn). A haloalkoxy sulfonimide functionalized polyphosphazene of the 
formula (NP(0CH )( (CF st ) 4 H) J x 0SIPfOCH !l (CF i )JIlOC R H.SO 2 NR 1 SO*R f ) (1 .„ where R'is 
selected from the group consisting of Na, Li, H, and K, and where R, is a C,-C„ 

11 
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perfluoroalkyl. 

48(withdrawn). The haloalkoxy sulfonimide functionalized polyphosphazene of claim 
47 where R 1 is Na. 

49(withdrawn). A method of manufacture of haloalkoxy sulfonimide functionalized 
polyphosphazene of the formula 

[NP(OCH 2 (CF 2 ) 4 H) x <OC 6 H 4 S0 2 N R'SO^LJ, where R'is selected from the group 
consisting of Na, Li and K and , R f is a d-C 4 perfluoroalkyl, comprising, 

reacting (NPCl 2 ) n , where n>3 with an alkali fluoroalkoxide selected from the 
group consisting of NaOCH^CF^H, NaOCH 2 CF 3 , NaOCH 2 CF 2 OCF 2 CF 2 OCF 3 
LiOCH 2 (CF 2 ) 4 H, LiOCH 3 CF 3 , LiOCH 2 CF 2 OCF 2 CF 2 Oa' a> KOCH I fCF 2 ) 4 H ) KOCH,CF s . and 
KOCH 2 CF 2 OCF 2 CF 2 OCF 3 to displace about 50% of the CI in the (PNC1 2 )„, where nSs3 to 
form a first reaction product, 

reacting the first reaction product with an alkali phenoxy sulfonmide of the 
formula R l OC 6 H 4 S0 2 NMS0 2 R, where R*is selected from the group consisting of Na, Li 
and K to produce a second reaction product, 

reacting the second reaction prodi'ict with an excess of an alkali fluoroalkoxide 
selected from the group consisting of NaOCH 2 (CF 2 )<H, NaOCH 2 CF 3 , 
NaOCH 2 CF 2 OCF 2 CF 2 OCF3UOCH 2 (CF 2 ) 4 H, LiOCH 2 CF 3 , LiOCH 2 CF 2 OCF 2 CF 2 OCF s , 
KOCH 2 (CF 2 ) 4 H, KOCH 2 CF 3 , and KOCH 2 CF 2 OCF 2 CF 2 OCF 3 to produce a haloalkoxy 
sulfonimide functionalized polyphosphazene of the formula 
[NP(OCH 2 (CF 2 ) 4 H) 2 ) x (OC 5 H 4 S0 2 NR 1 S0 2 R,) M ] n where R 1 is selected from the group 
consisting of Na, Li and K and Rf is a C r C B Perfluoroalkyl,. 

50(withdrawn). A blend of sulfoniuudc functionalized polyphosphazene comprising a 
sulfonimide funtionalized polyphosphazene and another polymer selected from the 
group consisting polytetrafluoroethylene (FTFE), polyvinylidene fluoride (PDVF), 

12 
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polyvinylidene fluoride-co~bexafluoropropylene (PVDF-HFP), polystyrene (PS), 
polybutadiene (BR) f polyvinylidene chloride (VDC), polymethyl methacrylate 
(PMMA), polyvinyl alcohol (PVAL), polyvinyl acetate (PVA), polyphenylene oxide 
(PPO), polyether ether ketone (PEEK), polyethylene terephthalate (PET), polybutylene 
terephthalate (PBT), polycarbonate (PC), polyether gulfone, polybenzimidazoles (PDI), 
polydimethyl siioxane, polyphenylene sulfide (PS), polypyrrole, polyphenylene, 
polyaniline, poly(bis(pentoxy)phosphazene), poly(bis(phenoxy)phosphazene], 
poly((methoxyethox3rethoxy)(m-niethyl phenoxy)phosphazene), slyreue-auiylunitrile 
copolymers (SAN), Acrylonitrile-butadiene-styrene terpolymers (ABS) and ethylene- 
methacrylic acid copolymer. 

51(withdrawn). A blend of claim 49 where the another polymer is polyvinylidene 
fluoride, 

52(withdrawn). A composition comprising a snlfonmide functionalized 
polyphosphazene polymer and an additive selected from the group consisting of 
examples such as additives such as carbon black, graphite, platinum, rhuthenium, 
silica, montmorillonite, clay, titanium dioxide, zirconium oxide, phosphoric acid, 
phosphotungstic acid, silicomolybdic acid, phosphomolybdic acid, salts such as 
CF 3 S0 2 ^S0 2 CF 3J hexaphenoxycyclotriphosphazene, 

di(m-methylphenoxy)tetra(trifluoroethoxy)cyclotriphosphazene, plasticizers such as 
methanol, ethanol and hexane, cross-linkers such as diamines. 

53(withdrawn). A membrane comprising a sulfonamide functionalized 
polyphosphazene of the formula [NP(CX: 6 H 4 S0 2 NR 1 S0 2 R f ) J5 (OC d H 4 CH 3 ) 2 J n , where R 1 is 
Li, Na, K, or H and R, is a C,-C B perfluoroalkyl. 

54(withdrawn). A membrane comprising a sulfonmide functionalized 
polyphosphazene of the formula [NPCZR^tZCoH^SOaNR'SOJRaJ.-xln* where R 1 is Li, 

13 



PAGE 1 RCVD AT 5/12/2008 2:07:59 PM [Eastern DayOght rime] * SVR:USPT0-ffXRF«3/1 t DfflS:2738300 * CSID;6106179197 ' DURATION (mnws):07-06 



05/12/2086 13:09 ' 6106179197 



LAW.OFFICES 



PAGE 14/25 



Na, K, or H, Z is O or NH, and R z is an alkyl, aryl, fluorinated alky, perflnorinated 
alkyl. fluorinated aryl, functionalized alkyl or functionalized aryl and R, is a C^Q, 
perfluoroalkyl. 

55(withdrawn). The membrane of claim 52 wheiein tho polyphosphazene is cross 
linked, 

56(withdrawn). The membrane of claim 53 wherein the polyphosphazene is cross 
linked. 

57(wilhdrawu), The membrane of claim 54 wherein the polyphosphazene is cross 
linked. 

S8 (withdrawn). A fuel cell comprising a membrane of a polyphosphazene of the 
formula [NP(ZR 2 )iZC fl H 4 S0 2 NR 1 S0 2 R f l 3 . x ] nl where R* is Li, Na. K or H. Z is 0 or NH, 
and R 2 is an alkyl, aryl, fluorinated alkyl, perfluorinated alkyl, fluorinated aryl, 
functionalized alkyl or functionalized aryl, R, is a Cj-C B perfluoroalkyl, and where the 
polyphosphazene is cross linked or iinrxoss-liTiVfirL 

59(withdxawn), A fuel cell comprising a membrane of a polyphosphazene of the 
formula [NP(OC B H 4 S0 2 NR 1 S0 2 R J ) x (OC & H 4 CH3} 2 J w where R, is a C r C s perfluoroalkyl, 
where the polyphosphazene is cross linked. 

60(withdrawn). A method of making a lithiated phenoxy sulfonimide functionalized 
polyphosphazene [NP(OR 5 ) x (OC e H 4 S0 2 NLiS0 2 R f ) 2 J a where R, is a C r Ca 
perfluoroalkyl and where R 5 is an oligo-oxy substituent selected from the group 
consisting of -CH 2 CH 2 OCH 2 CH 2 OCH3, ^CH 2 CF 2 OGF 2 CF 2 OGF 3f - 
GH 2 CH 2 OCH 2 CH 3 OCH 2 CH 2 OCH3 comprising, 

14 
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forming an aqueous, acidic solution of [NP(OR 5 ) x (OC 9 H 4 S0 2 NHS0 2 R f ) 2 . x ] n and 
subjecting the solution to dialysis against a LiCl solution. 

Sl(withdrawn). The method of making the copolymer in claim 60 where R* is 
-OCH a CH z OCH^CH 2 OCH^ and tho polyphosphazene has the formula 
[NP(OCH 2 CH 2 OCH,CH :! OCH 3 ) x (OC G H 4 S0 2 NLiS0 3 R ( ) 2 .J n where R, is a 0,-0, 
perfluoroalkyl. 
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